Multimerization of peptide mimotopes for blocking of factor VIII neutralizing antibodies.
About 30 % of patients with severe hemophilia A develop neutralizing antibodies (inhibitors) to coagulation factor VIII (FVIII) upon treatment with exogenous factor preparations. Two peptides, C6 (NPVENMMDRDSQ) and H10 (QSPWQTWFTRAL), that mimic putative inhibitor epitopes (mimotopes), were previously selected by phage display screening of plasma samples from patients with inhibitors. Synthetic peptide mimotopes inhibited IgG binding to FVIII (IC(50): 30-50 microM). This effect was increased by an equimolar combination of both mimotopes. Mimotopes were fused to the C-terminal multimerization domain of the C4bp alpha-chain and expressed as multimers in 293T cells. Multimerized mimotopes showed improved binding to anti-FVIII IgG and prolonged in vitro half-life relative to synthetic peptides. The two mimotopes were combined in heteromultimers by co-transfection of 293T cells with respective vectors, resulting in bi-specific molecules that almost completely blocked polyclonal antibody binding to FVIII (IC(50): 2-3 microM). This strategy is capable of functionally improving synthetic peptides by multimerization and could provide a basis for novel therapeutic approaches for patients with hemophilia A and inhibitors.